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Materials and Methods 
Hyperspectral images of Atlantic salmon fillets were captured by the prototype in reflectance mode at 20ºC and fat 
content was determined according with Iverson et al., (2001). Validation process comprised: data based prototype 
calibration, cross validation and blind validation. Statistics were calculated in terms of the root mean squared error 
RMSEC, RMSECV and RMSEP and the coefficients of determination in calibration (Shenk & Westerhaus, 1993). For 
calibration, predicted equations obtained after different combinations of spectral pre-treatments (Mean Center), 
scatter correction algorithms namely standard normal variate (SNV) and detrend (Barnes et al., 1989) were 
compared. 
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Conclusion 
The main conclusion of the present work is that hyperspectral imaging can be used in an industrial context to predict fat content in salmon fillets. 
http://spectrafish.eu/ 
Motivation and Objective 
(M) The need to provide the industry with a system for on-line measurement of fish quality attributes 
to aid in decision making. 
  
(O) To validate a precompetitive multispectral imaging prototype unit (Figure 1) in the quantification 
of fat content in fresh salmon fillets built in the frame of the EU funded project Spectrafish. 
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Blind validation results 
Figure 3 shows the comparison between measured data predictions obtained with the three different pre-treatments. RMSEP for model A was 2,10%; 1,31% for model 
B and 1,44% for model C. Best RMSEP value was obtained for model with pre-processing B. 
Prediction maps 
Prediction maps and the corresponding false RGB images are shown in Figure 5. Fat distribution maps could easily enable the industry to optimize trimming of the 
fillets and to sort fish according with fat content required by different clients. 
Figure 4 illustrates percentage error in each predicted sample of the validation set as predicted by model B. As it can be easily appreciated, all 30 validation samples 
were predicted with an error <36,5 %, in 22 out of 30 with <15% and in 26 out of 30 with <25% error.  
A B C 
Figure 3. Measured versus predicted validation values of fat content in salmon fillets by models obtained after 
Mean Center (A), Detrend + Mean Center (B) and Detrend + SNV + Mean Center (C) spectral pre-treatments. 
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Figure 5. Prediction maps, false RGB images and predicted values (PV) of fat content in salmon samples. 
Figure 4. Percentage error (%) obtained in the prediction 
of fat content of salmon fish in the validation set. 
Figure 2. Measured and predicted fat content in salmon fillets by models obtained after Mean Center (A), 
Detrend + Mean Center (B) and Detrend + SNV + Mean Center (C) spectral pre-treatments.  
C B A 
Table 1: Results of PLS regression models for fat content in salmon fillets
Pre-treatment Cross-validation
R2 RMSEC (%) RMSECV (%)
A _ Mean Center 0,76 1,73 1,76
B _ Detrend + Mean Center 0,78 1,64 1,77
C _ Detrend + SNV + Mean Center 0,78 1,64 1,79
Calibration
Results 
Reference values 
To assure industrial applicability of the prototype, the set of samples for calibration and validation covered a wide range of fat content values from 2,04 to 21,1%.  
Calibration and cross validation 
Performance of partial least squares (PLS) regression models for fat content obtained after different spectral transformations are represented in Table 1 and Figure 2. 
Pre-treatment B and C offer better results in both calibration and cross validation. 
